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e}o]^ oH^c^. 6\]x]o]] ?§-7)S)^ ^o]^ 3)^-^^ ^7} 2] 2«fl o] Aj- o) ^ 7 )1- ^ 

Sl-ol^l ofl ofl^ofl ^S)^ Ais^l ^H 1 ^} ogas]^ c-Ho]e^1- n^\7] $\ 

<5V efl^cj; ^ -# 7 ) djojEi ^E^tL ^-Hfl^^-o.s.«-E^ #^£]^ ^IJll-g- SL2. °}-%- 

£ 4 
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ah£*11 7]^ i^HH ^7l cfloiEi ^^-g- ^tb 5lS.{WRITE DATA ALIGNING CIRCUIT IN 
SEMICONDUCTOR MEMORY DEVICE} 



£ 3^ ^^"^^ C-flojE^ iH^H Als^-S] H^olnJ £) 

£ 5^ i 4^ o] Ei ae^h A]jr -g-Ufl Jfc] ^^.E, 

51 8^ 51 4^ #^0 s) .3.51 , 

51 9^r 51 4^1 ^H^l ^^^-^ ^ 2]S£, 

£ 10£- 51 4^ ±i7l C-flojEi ^-fr ^M^S, 

* 51^ ^-^1 t|]$ ^ * 
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400: ciHEi t^-f 



410: ^3]^ 



420: cflojEi iE £ a a]^ ^-tifl «- 430: H}°1^0 Bfl*l- 



440: 1-^0 efl^l-^- 



450: efl^l^- 



460: ^1 efl^l^- 



470: e^l^O ^ 



480: #^0 



490: eM^Jl ^g^^- 



<19> #-g-3-s|jl Sl^ DDR SDRAM -cr Jl^^sJ-S] ^ofl 7] ^|sfl 2 «1H *P£- 4 

^ 4^ C-llolEl* = S] 3fl^l *VJ17> § nfl 5.^0] 3Si ^oflA^ E}o]n o l ^^o] ^0> 

<20> 5L 1^ ^5fl7l#o 1 l tr^ A, 7 j c-flolEi ^ «1 ^HS.^ , A 7]^ 

<21> c-flolE^ iB^ti <^ ^ Sl ( 110 )^ ( cflolE] «y^Al cflo]El7> 7l$o) A]Jr 

<?] CflolE^ iS^ti A]Jl(ds)« ^^^> S}o]E tgsg Aljrofl o) 0|] o] E-) ae 5 h og ^ ^ 5^ 
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* °Ji°] t A l ^Efe U j-ofAl3 1 ( startz )7> olo]lol^-£)^ dl o] E-| iE^a Oj ^ O. w]. 

o> eflolE] r^ESti ^o]^ ^l^(dsrO)^- cflojE^ #^ ^l^(dsf0)S 

<22> cflojEi <^ B]3l(l20)^, 5l-o]E ^ A]Jrolj o] ^ n]] o] E-| iB £ a oj^ t^o] olofl 

°ll-^ls(startz)7l- <?HH!:3iS HH^* #^ (out/outz) 

<23> cflo}El B]-ol^ ol^ Sfl^l(130)^ ( i^ti oj ^ ^^^a.^ t|] o| E| i 

B^h ^liL^ cflolEi u^s] (out /out z)^: °^^} 3H^» Hfl^JL, Dfl 

^UUdsfOHl t-flolE-1 <^ Hfl^o^ ^-c. EH n <Ml o|] o] E-) 

(align_dsr0_data)# 

<24> cflolEl ^ 2fl^l(140)^, 31o]Ei iS^H ttl^^W-Ei C-fl o] ^ 

SiL ^ ^lJl(dsfO)^ dlolE] #^(out/outz)^ °j^^-o> ciHEi 

(align_dsf0_data)# #^tlcf. 

<25> c-HojE^ ^-^(150, 160)^r, c-HojE^ el-o]^ oi^ e]] ^1(130)5]- c-flo]E| 

(140)^1 tflolE] ^ls(dsfO)!- «>ol- ^^H, 40] s ^3.^ 

cflolEI ^HsLJl m.^ ^ls(dsfO)^ 2}-°l^HH t-fiolE-Kalign_first_data)# efl 

^1*>J1 ^-^^ Ej-oj^MjA] c fl°lEKalign_second_data)l- efl^ltl:^. 

<26> £ 2^r ^2fl7l#o]l 14s. EfolE ^o]E^ ^ *V e}o] ^ ^of tf . 

<27> o^al ^ ^ofl o}sfl c ££r ^ol^l^- #i=. Aj^s-o] #^^Cf. o] Ej-oj^ofl 

H cflolEi ^H^ti. ^iJLCdsHl HH^tt -^71 S) o] cf^ §sjo|| ^. 7 ]£ Ajjrs. 

Jif^ ^.olnj p^o. 7 |.^^ i tiHEi!- 5^] Ej^l 
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<28> £ 2°\}^\ # ^ SZ^-o] CH) o] Ei iBlfi *]Jl°]1 ^ ^SJ cflojE^ -^71 ^ nfl 

^7l((l/2)*tCK)^^ 3Hr4. ^, cflolE^ #^ofl ^-71^ C-HojEl iB £ w Al^ofl 

^«fl ^^M^-^H *V4. o]^ <^ti}^0^ 87 flo| Cfl ol Ei ^ s}l4°l tl}o]B\ iE^ti A] 

5L°ti *7lS]<H ^SH, ^^fl^ tflolE^ iB^ti A]^t ^o) ^_o_ £ - ^ 

OJ^V bH d <M1 dl O] B\ iHSH Ajjro} ^ ^ 0^2} Zj-Z}-c>) cfl o] E^ i£ £ ti A] J: 

<29> c 30. <^ti]-^o] f^jlf cflolEi iB^ti Al^sfo) E}o]nl colcj-. 

<30> cflolEi iBSB ^IJl^ ifP^ tDQSS(#^-2.S.^-Bl dloTEl AE^ti Aj^o) ^ e]-o} 

^1 ofl^Xlo] X]7j-)g_ ufEl-q-^C-11, 7>^" BB^ ^)o]b\ ^EIS-Je! A]^(DQS1)^ ^4" E nj 

^ l^Ej 0.75 tCK ^ t 7H> ^ dl^lEl ±BBB ^1^(DQS2)S) ^-f 

2}°1H ^AS-f^ 1.25 tCK ^ ^Hl-SH ^^4. *T, C-flolEi iE S ti Aljr^ 

h}-°1B -g-*M *r<8€ «fl°>T=f H-tf EH n J°fl <y ej s) ^ 3}o] o>qel- ^£3H 

<3i> ol %o. t yjryj,^ ^ 0} e-) iE^a AljroU cfl o] ^ (al ign_f irst/seconcLdata)^ 

0.5 tCK ^3 i^-S SHr*}. nJ-eH. *fll ^°1H <^=J c-flolE^ # 7}*J- ^ 

3HBiir ^2 S^H SlSfl <$2{& cflolEf ^ 7># BB}^ ^0^7} 7l *H # 

lE^Sl^ *1H^1JL7}- c-flolE-l iBSti aij^i o^«fl dH^* ef|^^6> ^rf. o)s>\. 

°]-fr3., C-flolEl iBBB ^J:M cflojE^ £nflol 3S a JjL^dlolEi iB^ti 

3=*HtH*l #^ Sl^^S cflolE]7> ^o]£]^ Jf^HH 0.5 tCK ^>#Sl Efo]^ n>^]^- £-711 
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^Cf. nq-^, 1^7l(tCK)7> #0}.;^^. EHnj o>^l^. #0^>fl -H^4^ «8 ^ «1H 



CflolE)^ 3^ofl ^A*l SfriLSH ^7] ^*|-g- ^*>7fl ^ tflofl -S-^H 



cflolEl iBiti ef^l^ cUxlsq- ^ofl a^s. S>]^-#^ ^7} 9] 2wfl o] 

*fl2 C-flolB] iSlti AlJr£] 5^ol^l o]]^^ ^ ofl^ofl J§-7]S\^ Al^ofl ^H^lo} ^5)^ 

^n^-i- iff ^ sm. 

71 *fll tflolEi iS^ti Al^o^ ej-o]^ d\]x]6\] ^-7}S]^ afll C-flolE^ ^E^ti AjJl, 
7] 2fll 0flo]Ei iB^W ^1JL<3] 1-^ oflxHl ^7l£)^ ^1 C-JlojEi i BS a S.^ a]^ > ^-7) 
*fl2 C-ljolEi iSSI A)Jr<>] E}ol^l ofl^ofl ^-71 *fl2 3l°lEi iBSE E}ol^ A]Jr ^ # 
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7] c^olE^l- ^^w>o> a o v 71 cflojE^ iHSa ^oRi ^IJi^ el-ol^i aj- 7 | cIHeJ 

1- 5fl^l^>7l ^ £]-ol^0 5fl*]-^; #71 *tfl C-HojEl iElS ^Jl^ #7l 3H^«- <g ^ 

^0 efl^l^-; #7l xil2 3He1 iH^ti H^oi^i aij^ >y-7l t-lHEii- ^7} a)2 

Ei iE S a El-o]^ Ajjro] ^ol^l ^T-7l C-11o]Ei# 2fl^l*>7l W ^ 1 ^ *1 ^ I W 

^7} 7\}2 ±BSa -tlJ:^ #7l c-llolEil- ^^«>o> AV 7 ] ^ 2 iSSa # 

*3 ^1^^ e}ol^i ofl^ofl^ # 7 j c-flolE^ efl*]«5>7l ^ #^1 sfl^l- J£^£ 5^. 

<36> WV^^TII^, #7} ^7} el-ol^lO Hfl^]-« S «.Ei #^^r #7} 

A]l dl^Ei e]-o]^l A]Jro] ^ol^ c^jo^ sfl^l^ afll Et-ojAj ^ CiHEi-I- ^71 

#^1 Sfl^^-S-f-Bi #5)3^r ^^t}7] S]-ol^0 ^7] #^0 efl^^-S^- 

3 #^5]^ ^11 cHlolE| iHiti ^ Aljro] 5}ol^l o^o^ £fl ^ £ *fll ^ #3 tfl 

<=>1^« ^71 #^1 5fl^«-^«-E| #^ C-flolE^ ^l«>7l ^ #^0 ^ ^-71 5} 

°1^1 Hfl^l^-S-^-E-l ^"71 ^12 C-flojEi iHSB Ej-ol^l Al^o) ^1 0^0^ Efi^ 

€ *fl2 dlo)Eil- A 0 V 7] Efl^^«-Ei t^Sjfe ^o]E^ ^^}7] ^ 

^1 3^¥-« ^ 
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*fl -g-^ ?fl^ ^ ^^Hl <gzJ-sH 7l#"^ a>^hi 

£ £ 7H> tiV#^]t}- °^ ^A^H 71^^ A>^Vo. £ - 

<38> £ 4 ^r £ ^-^a}^^ 4= q]o)B\ <^*V ^.JEj^, z]- ^sl 

<39> c-flolE-l ^3^(400)^, ^UH" ^^^"^ 

cflojEi iESi ^ls(dsbuf_out)# #^tVcK 
<40> dlolE-1 ^ ^^(410)^, t-lHEit- SJ^^V ^^V^ tH^^^ 3M£l(din_out)» 

<41> cflolE^ -tlJl -§-^(420)^, C-flojE^ iH^ti tt]^-!f (400)^^-Ei #^3^- ttj 

(dsbuf_out) ^ ^11 e^l^ ^2 ?}°)^Sr £?)-5}JL, *H2 #^-§- ^el^Vcf. o] nfl 

, *fll dl^lEi iB^a e]-o!^ Aijr^srQ), *fli z\]o]b\ ^B^ti, ^ ^l^(dsfO), ^12 ti\o]t\ 

E>0]^1 Al^( dsrl ) ^JT. ^)12 CflolEi ±E S ti 3.r£ A]^( dsfl )^ ^ tf| 5} *g £ Cfl 

iE S u ^lJ:(dsbuf_out)^ *fli e}ol^i ( f-^ , ^2 et-ol^i zl^ji *fl2 l-^l -^71 
3fe ^l^olcf. ^2]-^ a]^-^^- e]-o]E T^^oil £R> cflolEi iB^a 420)^1 ^1^1 c>l* 

A J^(startz)7> <^HH^5L]^ Al^ojcf. o]ofl tfl*V £ 5<H1 iL^^f. 



30-9 



lSy30026942 2003/10/29 
<42> s. 6£- S. 55] n\)o)B\ iBSl -tls. ^-yfl-^-^ Efo]nJ £ o]cf. 

<43> ^ oj <g^Al6flofl cflolEi ^fl^TT ofl ^ *V C}] o] E-| ^ 

B^w ^tifl-^-(420) ^l^ol#A]s(startz)7> SH©^^ ^H^ ±E S a Aljr 

(dsbf_out)£] 3}«]*fl ^l^S ofl^H *fll c-flolEi sl-ol^ Ai^(dsrO)^- 

-H, ^H^S ^^=1 cfloiB] i^si ^!J:(dsbf_out)£l ^«i^fl ofl^H ^7^ 
*fll cflojEi iE S ti ^ 4lJ:(dsf0)«-, tH^^^ iEia ^ls(dsbf_out)^j 

eM3l °fl*H ^7]^ »12 cflolE] efol^ AiJKdsrDl-, cflo]^ ^IJl 

(dsbf_out)^ ofl^H ^7l^ X)2 cflo}^ iB S H ^ ^ls(dsfO)!- #^t!r 

tf. " 
<44> afl! cflolB] iBSS eM^i ^IJKdsrO), X|l cflo]E] iS £ a ^ ^lS(dsfO), A]2 cfl 

olE^ iHSw 5^-0]^ Ais(dsrl) ^ ^12 ^o]e^ iB^ti s.^ ^ls(dsfl)^ zj-zf sfl 
*l^-(430), #^0 sfl*l^(440), H^ol^i efl^l«-(450) £ #^1 Hfl^l-f (460H AAQ 
e}ol^l ofl^ofl^ cflolE|# afl*l^ ufl Al~g-sH, B}o]^o 3^Jf(470), #^0 ^^(480) ^ 
1 ^1^(490) ofl frSl ^lS7> ^Tfl <y<^ ^IS^l ^7lS)S^. ^ c fl 

^1 

<45> E±o]%0 sfl^«-(430)^ ( r-flolE-1 Bl5t|^-(410)S^ #^£]tt 3HE-1 

(din_out)^ *fll cflolBl iBia ^15l(dsr0)l- SJ^^l- ^H^l iBSB ^ 

*fl s^RMH <3^€ HH^l* 2fl*l^, *fll iB^ti Hfo]^ A]s(dsr0)^| B^-^l^ 

ofl^HH ^o]EKdin_out)l- 2fl*l*M *fll i^Ri #^ ^olEi(r0_out)S. #^th}. 
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<46> Efl^l^-(440)^, $}o]B\ ^3|« ( 4 10)S «. E ^ ^ ^ ^ £ 

(din_out)^ *fll ^He] s.^ ^JL(dsfO)# °J^o} ^MEi ±e S h a]jto) 

#^°1H 3M3» sfl^l^, *11l cJMtH iS^a #^ ^IJKdsfO)^ ofl^ofl^ 

tH^^^ 3HEi(din_out)!- ^^l^V^ *1U #3 dME-l(fO_out)S 

<47> eH^l Efl ^«-(450)^, ^)o]b\ °m ^Jf( 4 i 0 )sL«-Ei #^5)^ ^3*1*8€ ^}o]B\ 

(din_out)Sf *fl2 ^1 °1 E-] iS£U e]-o]^ ^lJi(dsrl)l- °J ^ 31 ^IJ:^ ^-tR 

^ 5}ol^oflA-] C-flolE^l- 5fl^*>^, *}2 ^HE^ iH^ti E|ol^ AlJ:(dsr D^l t^o] 3 

^HH ^oiEKdin_out)# zfi*l*}o=| *112 eM^i #a oHo^ (rl_out)5. #^tb^. 

<48> #^1 211^-^(460)^, C-flojEi oje3 «-(4lO)^a-Ei «1 ^ ^ Cfl o] E^ 

(din_out)^- *ll2 31 o^ iBil ^l^(dsfl)!- ^^o} c-flolE^ iBH a}Jl°1 -hJ^ 

^iH^i °Je^ C-flolE-ll- Efl^l^, ^2 C-flolE-1 AE £ a ^ ^lJL(dsfl)^ E|-ol^ ofl^^^ 
cfl^EiCdin.out)!- 2fl*l^ ^12 ^ dl^^( a lign_fl_out)S. 

<49> £ 7^- ;£ 4 o} EH^O ^^¥-2] ^l $3.5l3,*\ , sM^gO ^1^(470)^, ^0]^ 

^SSi f-^ ^IJUdsfOHl ^«H^r°> SJ^fe *1U #^ tflolEi(r0_out)l- ^l^H^l 

^ ^i^n 11(701), ^^7llo]H(701)^ #3-§r ^^^17171 ^ ^ ^^(702), SI «1 3 (702) 
^ efl*]*}?] ^tb ^^(703, 704), *fl2 UMb] iEl« eM3J 

^l^(dsrl)<Hl *lH«}-o}- <y^EK703)^ t^-g- ^^>7l ^1^7110111(705), ^Tins 

(705)^1 o]r^iAl7l7l W °JalEl(706), o}tH e^ (706) °-l Efl*l<s}7l o^Hm 

^ 4^o| o]tHEl(707, 708), ^ *fl2 t-flolE^ §^ -tUUdsflHl ^H«>o> *I15 91*] 

^(707)21 ^-Qr ^t}7] ^1^71101^(709)1- ^ . °lel^ ^3 ^o]^ 0 

^l^-(470)^, ^-oj^io Efl^l^-(430)^| #^°J ^1 el-ol^i #^ c-l1oiEi(rO_out)^- ^1 ^0^^ 
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iB^l ^Jl(dsf0)/^12 $\o]b\ ae S u ej-o]^ -tls(dsrl)/^l2 c-fl o] e] iH£i s.*y 

^IJKdsfDl- *m h^-oI^i t-ilo]Bl(r0_out)7> afli cIMeI iH^a s.^ 

(dsfO), ^2 clHEi iHH A]s(dsrl) zle]ji *fl2 iHSti ^lJL(dsfl) 

z^ofl ^-7l5]oi ^-o]^i ^o]El(align_r0_out)l- #^*bcf. S^l J±°l^ Ajjr # 

dsfOz, dsrlz, dsflz^ dsfO, dsrl, dsfl^l «]r*i-<0 Jl°l t}. 

<50> £ 8f £ 42] #^0 ^H-f^ ^*fl slSSS^i, #^0 ^^-^(480)^, *fl2 dMe] iH 

SJ± e]-ol^i Ais(dsrl)<>l] ^l^«lo> ^^s)^ *)1 l ^ #b] cflo]El(f0_out)l- Sl^M 
^i^TflolBCSO-l), ^i^-7]lolE( 8 oi)^ ti>^Al7l7l ^tt ^£1(802), ^|(802)^ # 

2fl^l*>7l ^t!r ^^t^tJ-^l 4^ °]wlE-K803, 804), * ^12 t-flolE^ iB S a s.^ a] 
S(dsflHl *lM«l-o} ^1^ £1(803)21 ^*}7l ^^7llolH(805)# S.^ ^ $X^. 

#^0 ^1-^(480)^, #^0 Hfl^l^-(440)^ #^o] ^1 ^o^^fO^)^ ^ 2 ^ 

iBSU 5}ol^i A]J:(dsrl)/^2 c-HojE^ iB^I ^l^(dsfl)# °^<#<>1- ^1 €^ # 

^ cflo]EKf0_out)7> z}-^ ^2 cflojEi iHSI eM^ 1 a] jr ( dsrl ) s}. ^ 2 cflolE^ iEsa # 
^ ^l^(dsfl)ofl -§, 7 ]<£ *m s.^ ^ ^olE-Kalign.fO.out)!- t^W. 

<5i> JE 9^r JE 4^ BH^i x^^-o] ^*\] jljjELJES.^, E}-ol^i ^l^-(490)^, *fl2 tlHEi 

iSSa ^ ^IJKdsflHl *)H^o> °^sq^ *I12 Ej-ol^i £^ ^olE^( r l_out)l- ^i^>7l 

^^101^(901)1- ^ oi^ el-ol^i ^l^-(490)^, sfl^Jf (450)^1 #3 

tl *fl2 e^o]^ ^ cflolEi(rl_out)^ *fl2 ^.^ ^JKdsfDl- 

*\)2 eH^ 1 cllolE^(rl_out)l- ^12 *\}o)b] ^ ^IJKdsflHl %-7}& A2 ej-oj^i 

^1 t-llolEi(align_rl_out)# 

<52> £ 10^- 5E. 4^ 31 ^^-g- E^ol^l^om-. 
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<53> H loofl^i # ^ °) , 7H> mV^- c-HojE-l iB £ u ^Jl(DQSlHl 4*11 4*1 4 44 

44 7}# ^ c-floiE] iBSti ^]Jl(DQS2Hl 4*fl efl^s]^ 4°1^4 ^1 p}*!^ 1.5 tCK4 
«fl^-*>Jl, ^Hfl 4^4 tfl«l*H 4 ItCK ^£ 4 ^ ^ &4. 

<54> £ ll^r ^4 CfS- ^Al^ofl of= ^ o] Ej ^ ^ ^-^j^ , ^ 

<55> ^, djojE^ iHSa ^-tifl^l(1300) 44 4^4 ^H<£^ t-flolE^ iHli £-4^ 

(1310, 1320, 13N0)» 4-§-4JI, ^ 43} e^o^O 44^, #^0 44-*f, eM^l 44Y 

^ 1-^1 ^4-^(430, 440, 450, 460)1- tbSS. sM 4 N7fl2:4 efl^]^-(1400)^ N7fl4 

c-flojEi iH^ti -g- ti flJf 2q-z}-o_^4 #^4^r 4l ^ 42 44^1 il^ti 4°R 1 /«-^ a] J: 
1- ^t^^-S 44*>4, 5. 44 5}o]^ 0 ^1-^, #^0 ^1^- ^ 4 0 R4 

(470, 480, 490)1- 44 ^^5- € N4s4 ^^(1500)^ 44^ (1400)5.^-4 #^4 

^ 4Jl## S. 44 J2.°1^t h>«4 ^-ol ^e«^o.s. °l-§-44 44 ^/#^ ^1 4°14» 

^ sa4. 

<56> N7flS^ ^1^(1500)4 ^-g- ^1 ^l^-( 1510)1- 4^ #4 4^4 ^4. 

41 ^1-^(1510)4 4l &Foi^o ^1-^(1511)^ 41 4°14 iE S u e)-oi^i Ais(dsr0_l)# 
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